Selective inhibition of cyclooxygenase-2 inhibits colon cancer cell adhesion to extracellular matrix by decreased expression of beta1 integrin.
High level expression of cyclooxygenase (COX)-2 is reported in 80-90% of colorectal adenocarcinomas. In the recent years, selective inhibitors of COX-2 have been developed, and are shown to effectively protect against cancer development and progression. Colon cancer cells, as well as the epithelial cells in general, are dependent on appropriate interactions with the extracellular matrix (ECM) proteins to achieve a number of important functions, such as proliferation, differentiation, invasion and survival. These interactions are mediated via a family of cell-surface receptors called integrins, which interact with cytoskeletal proteins on the cytoplasmic side of the plasma membrane and thereby provide a link between the ECM and the cytoskeleton. In the present study, a high-COX-2 (high level COX-2 expression) colon cancer cell line, HT-29, and a low-COX-2 (low level COX-2 expression), DLD-1, were used to investigate the anticolon cancer effect of the selective COX-2 inhibitor, JTE-522. Moreover, to clarify its mechanisms of action, we focused especially on the ability to adhere to and to migrate on ECM. We could clearly demonstrate that, in addition to the decrease of the proliferative activity, JTE-522 caused a dose-dependent decrease in both the ability of colon cancer cells to adhere to and to migrate on ECM. These effects were, at least in part, dependent on the down-regulation of beta1-integrin expression, which was evident in HT-29, the high-COX-2 colon cancer cells, but not the low-COX-2, DLD-1. In addition, prostaglandin E2 almost completely reversed the effect of JTE-522, strongly suggesting the involvement of a COX-2-dependent pathway. In conclusion, for the first time, we could demonstrate the down-regulation of beta1 integrin caused by COX-2 inhibition, with consequent impairment of the ability of cancer cells to adhere to and to migrate on ECM, which are crucial steps for cancer metastases to develop.